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Abstract of J P4 120 176 

PURPOSE:To obtain a water absorbing agent having good magnification of 
water absorption, water absorption rate and gel strength and useful as a paper 
diaper by adding a water-insoluble inorganic material and OH-containing 
monoepoxy compound to a COOH-containing water absorbing resin and 
subjecting the blend to crosslinking treatment. CONSTITUTIONThe aimed water 
absorbing agent having good magnification of water absorption, water absorption 
rate and gel strength is obtained by adding (B) 0.01-10 pts.wt. water-insoluble 
inorganic material (e.g. colloidal silica) and (C) 0.01-10 pts.wt. OH-containing 
monoepoxy compound (e.g. glycidol) to (A) 100 pts.wt. COOH-containing water 
absorbing resin, preferably in the form of an aqueous solution in such a manner 
as to simultaneously add the component B and component C or previously add 
the component B or C, preferably as to impregnate the surface part of the 
component A with the component C, heating the resultant impregnated resin, 
preferably at 100-250 deg.C, especially preferably 150-200 deg.C for 0.1-10hr 
and then subjecting the resin to crosslinking treatment. Data supplied from the 
esp@cenet database - Worldwide 
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Appendix 4: JP-A No. H4-120176 
2. Claims 

(1) A water absorbing agent which is prepared by 
subjecting a water-absorbable resin haying a carboxyl group 
to a crosslinkirig treatment using a monoepoxy compound 
having a hydroxyl group, and which comprises a 
water-insoluble inorganic substance. 

(2) A process for producing a water absorbing agent 
which comprises adding a water-insoluble inorganic 
substance and a monoepoxy compound having a hydroxyl group 
to a water-absorbable resin having a carboxyl group, and 
then subjecting the mixture to a crosslinking treatment. 

(3) The process for producing a water absorbing agent 
according to claim 2 wherein the addition of the monoepoxy 
compound having a hydroxyl group is carried out by allowing 
the surface part of the water-absorbable resin to be 
impregnated with the monoepoxy compound having a hydroxyl 
group. 

(4) The process for producing a water absorbing agent 
according to claim 2 or 3 wherein the addition of the 
monoepoxy compound having a hydroxyl group is carried out 
in the presence of an organic solvent and a water-insoluble 
inorganic substance. 

{5) The process for producing a water absorbing agent 
according to claim 2 or 3 wherein the water-insoluble 
inorganic substance and , the monoepoxy compound' having a 
hydroxyl group are simultaneously added to the 
water-absorbable resin having a carboxyl group. 

(6) The process for producing a water absorbing agent 
according to claim 2 or 3 wherein the monoepoxy compound 
having a hydroxyl group is added to the water-absorbable 
resin having a carboxyl group, and then the water-insoluble 
inorganic substance is added thereto. . 

(7) The process for producing a water absorbing agent 
according to claim 5 or 6 wherein the water-absorbable resin 
having a carboxyl group is dispersed in an organic solvent. 



(S) The process for producing a water absorbing agent 
according to any one of claims 2 to 7 wherein the monoepoxy 
compound having a hydroxyl group is added in the form of 
the aqueous solution thereof. 

(9) The process for producing a water absorbing agent 
according to any one of claims 2 to 8 wherein the 
crosslinking treatment is a heat treatment carried out at 
a temperature of 100 to 250°C. 

page 2 from left upper column, line 10 to left lower column, 
line 7: 
[Prior Art] 

Various types of water absorbing agents have been known, 
and polyacrylate based resins have been primarily used. 

The water absorbing agents are subjected to practical 
applications usually in the form of powder, fiber or film. 
Performances of the water absorbing agent are evaluated 
according to properties such as water absorption speed, 
water absorption capacity, gel strength and the like . Soft 
gel having a high water absorption capacity is likely to 
be inferior in water absorption speed and gel strength, and 
in contrast, hard gel that is excellent in water absorption 
speed and gel strength tends to exhibit low water absorption 
capacity. 

Problems in practical applications in which powder of 
the water-absorbable resin having a carboxyl group is used 
as a water absorbing agent include generation of 
"unmixed-in lump of powder". When the "unmixed-in lump of 
powder" is generated, a part of the resin powder being, in 
contact with water absorbs water and is swollen to form 
massive gel, which prevents permeation of water toward the 
interior. Also, even though attention is focused on only 
one powder particle, the gel on the surface part prevents 
water permeation toward the interior, and thus the water 
absorption speed tends to be lowered. Such phenomenon , is 
remarkable in soft gel having a high water absorption 



capacity. 

In order to prevent the phenomenon of generation of 
^unmixed-in lump of powder", methods o.f treating the 
surface of the resin have been known. In the first method, 
surface part of the resin particles is subjected to 
permeating crosslinking to convert into hard, gel (JP-B No, 
S59-6696, JP-B No . S60-18690, JP-B No. S61-48521) , in which 
a polyvalent epoxy compound is often used as a cross-linker. 
Further, in the second method, the water absorption speed 
is improved by adding an inorganic substance (JP-A No. 
S61-58657), or a cross-linker and water are added by 
spraying under stirring of the water-absorbable resin and 
.an inorganic substance powder, followed by heating to allow 
the crosslinking reaction, and thereafter water is removed 
by evaporation to obtain the water-absorbable resin (JP-B 
No. S63-43410) . 

page 3 from left lower column, line 14 to right lower column, 
line 1: 

Examples of particularly preferable water-absorbable 
resin include polymers containing 5 to 50 mol% acrylic acid, 
a 45 to 94 mol% acrylic acid alkali metal salt, a 0.01 to 
5 mol% cross-linker, and 0 to 10 mol% other ethylenic 
unsaturated monomer. 

page 3 from right lower column, line 15 to page 4, left upper 
column, line 2: 

Also, examples of the other ethylenic unsaturated 
monomer that is an arbitrary component include e.g., 
methacrylic acid or salts thereof, {meth) acrylamide, 
(meth) acrylonitrile, (meth) acrylic acid alkyl ester and 
the like. 

page 7 from right upper column, line 9 to right lower column, 
line 3: 
Example 9 



To 233 parts of a 43% aqueous solution of acrylate based 
monomer including 75 parts of sodium acrylate, 24.9 parts 
of acrylic acid and 0.05 parts of dipentaerythritol 
triacrylate were added 0.03 parts of potassium persulf ate, 
0.1 parts of 35% hydrogen peroxide and 0.01 parts of 
L-ascorbic acid, and the mixture was stood still in a 
nitrogen atmosphere at 20 to 100"C for 5 hours to permit 
polymerization. Accordingly, a water-containing gel 
state polymer was obtained. This water-containing gel 
state polymer was dried with a hot-air dryer at 150°C, and 
sieved with a 18-mesh wire mesh , to obtain 18-mesh passed 
material (powder F) . 

To 40 parts of this powder F were added 0.4 parts of 
fine alumina powder (manufactured by NIPPON AEROSIL CO., 
LTD., Aluminumoxide C) and 8 parts of methanol. The 
mixture was allowed to disperse, and thereto was added a 
solution in which 0.24 parts of glycidol was dissolved in 
2.0 parts of water, which mixture was stirred. 

Thus resulting mixture was subjected to drying by 
heating in a hot-air dryer at 150°C for 50 min to obtain 
a water absorbing agent R. 
Example 10 

To 40 parts of the water-absorbable resin powder F 
obtained in Example 9 was added 8 parts of methanol. The 
mixture was allowed to disperse, and thereto was added a 
mixture including 1.0 part of colloidal silica 
(manufactured by Nissan Chemical Industries, Ltd. , Snowtex 
0: 20% dispersion liquid), 0.2 parts of glycidol and 1.2 
parts of water, followed by stirring. Thus resulting 
mixture was subjected to drying by heating in a hot-air 
dryer at 200°C for 15 min to obtain a water absorbing agent 
S. 

In any one of the foregoing Examples, product obtained 
at the time point after adding the monoepoxy compound but 
before subjecting to drying by heating was the 
water-absorbable resin of which surface part was 



impregnated with the monoepoxy compound. 



